Cesarean rate as a clinical indicator for health care quality continues to be a focus of discussion and research among clinicians and health policy advocates. Over the review period, there were several studies regarding statistical strategies for monitoring and reporting cesarean rates, clinical and nonclinical risk factors for cesarean, and clinical interventions related to the management of labor that may help to decrease the likelihood of cesarean delivery. Future research should focus on developing and refining the statistical strategies for monitoring and adjusting cesarean rates to allow for meaningful comparisons.
Introduction
Cesarean rate continues to be a focus of discussion and research among clinicians and health policy advocates. During the calendar year of 1999 there were numerous publications listing cesarean rate as a main search term or mesh topic. Letters, editorials, and clinical commentaries represented a large proportion of these citations. However, there were several studies regarding statistical strategies for monitoring and reporting cesarean rates, clinical and nonclinical risk factors for cesarean, and interventions that may help to decrease the likelihood of cesarean delivery.
Letters, editorials and clinical commentaries
Perhaps the most in¯uential discussions about cesarean rates were published in the New England Journal of Medicine. Sachs et al [1 . ] put forth the supposition that current efforts to reduce the cesarean rate could lead to higher costs and more complications. Speci®cally, increasing the number of vaginal births after cesarean is likely to be associated with an increased incidence of uterine rupture. Also, increasing the number of operative vaginal deliveries is likely to be associated with an increased number of cases with maternal morbidity and neonatal trauma. The authors provide data illustrating that the incidence of these complications is increasing, albeit that the rates of uterine rupture or neonatal trauma are staying the same (51% for uterine rupture [0.1% in their series] and approximately 1% for serious neonatal complications after vacuum extraction). Based on these calculations, Sachs et al. [1 . ] contend that the Healthy People 2000 [2] goal of a cesarean delivery rate of 15% could have a detrimental effect on maternal and infant health. They advise that further efforts to reduce the cesarean rate safely should focus on reducing the number of primary cesarean deliveries.
This editorial prompted a litany of responses [3±8], the most notable of which is that provided by David Satcher, the Surgeon General in the USA [7] . After describing the multidisciplinary collaborative approach used to develop the Healthy People goals, Satcher indicated that the comments provided by Sachs et al. [1 . ] would receive careful consideration in the foundation for the next set of Healthy People objectives. Indeed, the 2010 goals seem to parallel the recommendations advocated by Sachs et al. and others. The 2010 objectives have moved away from a speci®c benchmark, focusing instead on reducing the cesarean rate among low risk full term, singleton vertex presentations [9] . It is noteworthy that this is the ®rst national public health objective that has`drilled down' to the level of speci®c inclusion/exclusion criteria.
Additional letters, editorials, and clinical commentaries were published regarding the role of informed consent, the emerging importance of patient choice and patient autonomy, and the ethical challenges of physician responsibility in providing balanced information and honoring patient choice for elective repeat cesarean [10± 12,13 . ,14]. Not surprisingly, the potential for this perspective to be taken to the extreme has already been realized as evidenced by commentaries advocating routine elective primary cesarean, citing patient choice and perineal preservation as de®nitive indications for cesarean delivery [15 . ,16,17] . ] conducted a cross sectional survey of all women who underwent cesarean delivery (elective and emergency) over a six-month period (278 respondents). The main outcome measures were involvement in decision making, stated preference for cesarean, and satisfaction with obstetric care. Sixty-two percent of women reported being involved in the decision, 90% of women reported being satis®ed with the decision, but 20% reported that they would have liked to have had more information on other options. Approximately one third of the sample insisted on a cesarean or chose a cesarean when given the choice of attempted vaginal birth after cesarean or attempted vaginal breech delivery. This hospital based sample updates previous smaller studies in this area [19±21] . It emphasizes that there is a need for additional scienti®c studies to evaluate the role of patient and physician attitudes and preferences about cesarean delivery, and how these attitudes and preferences might be in¯u-enced.
Patients and physicians notwithstanding, accrediting bodies, policy advocates and third party payers are proceeding from the perspective that lower cesarean rates are better [22±24] . As such, the Joint Commission Accreditation of Hospitals and Organizations requires monitoring of cesarean and vaginal birth after cesarean rates as part of their evaluation process, and cesarean rates are stated to be one of the ORYX indicators [25] . Institution-speci®c cesarean rates are being made available to the public via the web, and some employer groups have started providing incentives to providers and health plans based on these performance measures. For example, the Paci®c Business Group on Health negotiated nearly two dozen performance targets with 13 health plans in California, putting eight million US dollars at risk in order to meet performance targets with the goal of improving the performance of all health plans [26 . . ] . Two million (23%) of the premium at risk was refunded to the Paci®c Group on Health by the health plans because of missed targets. One of the target measures was to achieve decreased cesarean rates. Only four plans missed their targets, while nine of the 13 health plans reduced their cesarean rates below the target by an average of 3%. Recognizing that health plans have no direct control over providers, it is important for all participants in the health care system to be able to monitor, and when feasible, modify clinical and nonclinical risk factors for cesarean delivery.
Monitoring cesarean rates
There has been a longstanding interest in the national cesarean rate since the National Institutes of Health Consensus Conference on Cesarean Childbirth [27] . Variations have been reported across the USA, regionally, and by various patient clinical and sociodemographic factors and hospital organizational factors [27, 28] . However, more recently rates have been monitored at the individual hospital and physician level. Richman evaluated hospital speci®c cesarean rates in Canada between 1983 and 1992 [29 . ]. During the study period, the national rate increased (1983±1988) and then decreased (1988±1992). Seventy-®ve percent of hospitals re¯ected changes in their institutional rate that were not in the same direction as the national mean changes. This suggests that national cesarean delivery rates do not re¯ect what is happening locally, and supports the trend toward monitoring rates at the individual hospital or physician level.
The presumed purpose of monitoring cesarean rates is to improve quality of care by providing health care providers with benchmark data as an impetus for continuous quality improvement efforts. However, as previously mentioned, some health systems are being given incentives to reach or penalized for not reaching benchmarks [26 . . ]. The widespread distribution of crude cesarean rates has prompted criticism by those being monitored regarding the need for case mix adjustment in order to make the comparisons fair. Inherent to this argument is the assumption that there are high-risk populations where cesarean delivery is clinically indicated, and that hospitals or providers with a large proportion of high-risk patients will have justi®ably high cesarean rates. Several methods have been proposed to adjust for case mix or standardized comparisons [30, 31, 32 . ]. These ®ndings raise the possibility of antenatal education as a potential intervention to delay epidural placement until the active phase of labor. Similar to cesarean delivery, the complex interaction between patient preferences, patient education, and the role of informed consent (and provider preferences) related to intrapartum epidurals requires further investigation.
The role of labor induction and the management of labor has received increased scrutiny. The rate of labor induction has increased signi®cantly in the last ten years [27, 57 . ] and is slated to be a maternal quality of health indicator for the Joint Commission on Accreditation of Hospitals Organizations. Yeast et al. evaluated 7001 consecutive inductions at a single institution between 1990 and 1997 and found the annual induction rate rose from 32% to 43% [57 . ]. The cesarean delivery rate remained stable throughout the study period (20%). However, the risk of cesarean delivery for women being induced was two times greater than the risk of cesarean delivery for women in spontaneous labor. In stepwise logistic regression models, induction of labor was the single most important predictor for cesarean delivery for nulliparous women (odds ratio 1.75, P50.001). While induction of labor wasn't the most important predictor for cesarean delivery for multiparous women, it was still associated with a 31% increased risk (odds ratio 1.31, P = 0.007). Importantly, the authors acknowledged that there was an aggressive attempt to maintain a low cesarean rate at their hospital during the study period. Montevideo units could not be maintained, but there was at least 6 hours of oxytocin augmentation. There were 542 women eligible for the protocol and 93% of patients in this study had epidural analgesia. Approximately half were parous (47%). Ninety-seven percent of parous women with active phase arrest managed by the protocol delivered vaginally, whereas 88% of nulliparous women delivered vaginally. When evaluated in two-hour increments and strati®ed by parity, parous women with no progress after two hours of oxytocin had a vaginal delivery rate of 91%, and with no progress after four hours of oxytocin had a vaginal delivery rate of 88%. Nulliparous women with no progress after two hours of oxytocin had a vaginal delivery rate of 74%, and with no progress after four hours of oxytocin had a vaginal delivery rate of 56%. Maternal complications were minimal. Neonatal outcome was described as excellent. The authors concluded that the protocol for continued oxytocin augmentation in the face of continued arrest was effective, safe, and avoided unnecessary cesareans.
Merrill and Zlatnik [62
. . ] performed a prospective randomized double masked trial to evaluate the ef®cacy of high dose oxytocin on labor duration and risk for cesarean delivery in both induced and augmented patients. They randomized 816 patients undergoing induction and 491 patients undergoing augmentation. Seventy percent of study patients had epidural analgesia. In both clinical strata, labor duration was signi®cantly shorter in the high dose group. Likewise the cesarean rate was lower in the high dose induction group, but this difference was not statistically signi®cant. For nulliparous women undergoing induction, the difference in cesarean rates for dystocia approached statistical signi®cance (5.9% high dose versus 11.9% low dose, P = 0.06). There was no difference in maternal or neonatal morbidity. The authors concluded that the high dose protocol was associated with shorter labor duration, was safe, and cost effective. It is likely that the difference in cesarean rates, while not statistically signi®cant, may be clinically signi®cant from both an individual and population based perspective.
Aside from medical management, the role of social support as a mechanism to reduce the risk for cesarean continues to be explored. Gordon et al., in a randomized trial of doulas in a health maintenance organization, found decreased rates of epidural analgesia and signi®cant satisfaction with the labor experience [63 . ], but unlike summary ®ndings from previous studies [64] found no difference in augmentation rates or operative delivery rates.
Conclusion
In conclusion, cesarean rate as a clinical indicator for health care quality continues to be a focus of discussion and research among clinicians and health policy advocates. Future research efforts are needed to develop and re®ne the statistical strategies for monitoring and adjusting cesarean rates to allow for meaningful comparisons. In addition, we need more research regarding the causal in¯uence of speci®c clinical and nonclinical risk factors for cesarean. We need qualitative studies designed to study patient and physician preferences for cesarean delivery, complex interactions that occur during the process of informed consent, and preferences and attitudes about labor interventions such as intrapartum epidurals and labor support. Finally, further studies are needed that evaluate the safety, ef®cacy, and strategies for implementing speci®c obstetric interventions that may help to decrease the likelihood of cesarean delivery. . 29 Richman VV. Setting goals for reductions in Canadian cesarean delivery rates: benchmarking medical practice patterns. Am J Obstet Gynecol 1999; 181:635±637. This paper provides a strategy for using benchmarked data by setting the 75th percentile rate as the statistical cesarean rate limit.
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